ABSTRACT.
zzo-positive linear operators in a Banach space equippped with a cone of "nonnegative" elements. This result is then applied to certain linear differential equations of order 2rz in order to obtain eigenvalue comparison theorems of an "integral type."
I. Introduction. We shall be concerned with comparing the smallest positive eigenvalues, A" and AQ, respectively, of the following differential equations:
( (ii) u £ 9 and a > 0 => azz £ f;
(iii) u £ J and -u£J=>u = 0.
A partial ordering can be introduced in a Banach space with a cone by defining u < v it and only it v -u £ J. We say the operator M is greater than the operator L and write L < M it Lu < Mu for all u £ J. Definition 2.2. We say that a bounded linear operator L is zz"-positive if there exists a nonzero uQ £ J with the following property: for every nonzero u £ J there exist positive numbers k. and ¿2 such that k.uQ < Lzz < ¿2"n-
The following two theorems are found in [4] , which also has an extensive discussion of positive operators. III. Some preliminary results.
Lemma 3.1. The Green's function Gix, s) for the operator 
It should be noted that the form of the Green's function given in (3.2) is a significant improvement over that found in Collatz's book on eigenvalue problems [l, p. 84] for the case n = 2.
Consider the operators (3.1) and
and let G (x, s) and GA(x, s) be the Green's functions for (3.1) and (3.3), respectively.
Proof.
Notice that for a < x < s < ß we have f:iH(s-*,*~,+(*-1)'#'¿H<s-*')"~2&-
COMPARISON OF EIGENVALUES 367
By a similar argument one can show that, for a < s < x < ß, f'u---);"A,<f"('-'<-'.,1.
The result now follows from (3.2).
We would like to point out to the reader that Lemma 3.2 and most of the theorems that follow are valid under the weaker assumptions f*JV..f*2 1 * .
where n > 2. However, for the sake of simplicity, we will leave it to the reader to make these generalizations.
We shall now consider the integral operators If we define f = min Ul, (2\ then it follows that eu^~ l)(x) < h(n~ X\x) on [a, ß] .
This together with the boundary conditions (3-6) implies that euQ(x) < h(x) on We shall assume that M [u] and N[u] ate defined by (3.4) and (3.5), and define Lemma 3.7. // 0 < Aix) < aix) and f@cis)ds < f$Cis)ds then M < N with respect to the cone J'.
Proof. The proof is similar to the above and will be omitted. The proof of the next two theorems is similar to the above and will be omitted. 
